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1
ELECTRONIC TYPEWRITER

This application is a continuation, of now abandoned
application Ser. No. 943,940, filed Dec. 9, 1986 now

abandoned.

BACKGROUND OF THE INVENTION

This invention relates to an electronic typewriter
with the function of making a frame of a table without
repetition of the depression of an underline key or verti-
- cal bar key.

Though an electronic typewriter is generally used for
printing characters, there is a need to make a rectangu-
lar frame by printing horizontal lines and vertical lines.
In one case, a rectangular frame is situated around a
single word or single numeral. In another case, the
rectangular frame is situated at the outermost. circum-
ference of a latticed table which comprises words or
numerics arranged in order in columns. For this reason,

in an electronic typewriter, there is a type of vertical

bar for printing a continuous vertical line that composes
a frame. The electronic typewriter prints horizontal
lines and vertical lines that compose a frame, using this
type of vertical bar and this type of underline.

The following is an explanation of the operation
needed in the case of making a frame of a table with
typewriters currently in use. Before the printing of a
frame, an operator operates keys corresponding to char-
acters which should be inserted into a column of a frame
that is to be printed, watching where a placed character
is located on a printing sheet.

To set the head position of the words, an operator has
set tabs previously. The operator depresses a tab key
every time that the operator finishes the input of charac-
ters into one column, so as to move the printing point to
the next column.

After the operator has put characters into each col-
umn, the operator moves the printing point to the upper
left vertex of a frame which is to be printed, by moving
the carriage and sheet. Next, the operator prints upper
horizontal line which composes a frame by depressing
the key corresponding to an underline many times.
After that, the operator prints horizontal lines that di-
vides the frame of a table and prints the lower horizon-
tal line that composes the frame, and then the operator
moves the printing point to the upper left vertex of the
frame which is to be printed, again. The operator then
prints a vertical bar segment by depressing a key corre-
sponding to a vertical bar. By repeating this operation,

the operator prints a vertical line. After moving the

printing position down one character, the operator
prints a vertical bar segment again. At this time, the
operator adjusts the printing point for moving the car-
riage and printing sheet little by little, because the start-
ing point of the vertical line is in accordance with the
starting point of horizontal line. This adjustment needs
skill by the operator, so the operator adjusts by estimat-
ing the location of printing of one edge of vertical bar
that 1s to be printed.

Thus, to make a frame with currently used typewrit-
ers is very difficult for an operator.

SUMMARY OF THE INVENTION

Therefore, a primary object of this invention is to
provide an electronic typewriter which can make a
frame of a table with easy and simple operators that
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need not require the operator to estimate the location of
the printing point.

Another object of this invention is to provide an
electronic typewriter with which an operator can easily
make a frame of a table. |

Another object of this invention is to provide an
electronic typewriter which stores data necessary to
make a table by storing the operators of the keys in the
order of their operation, and prints a table according to

the stored data.
Another object of this invention is to provide an

electronic typewriter which can enlarge a frame auto-

matically without the overprinting of characters, if the
operator revises the characters inserted in a column.

Another object of this invention is to provide an
electronic typewriter which can make a frame of a table
with the printing type currently in use.

These and other objects of the invention are achieved
in a typical embodiment as follows.

An electronic typewriter in accordance with the
present invention has a frame key that is used for setting
the printing position of two diagonal vertices of the
frame. In this apparatus, the operator operates a frame
key provided in the keyboard. Then, a key distinguish-
ing circuit determines that the frame key has been de-
pressed. At this time, a control circuit judges if a mem-
ory has stored in the printing point data corresponding

- to the first vertex when the frame key was operated. If
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the memory has not yet stored the printing point data
corresponding to the first vertex when the frame key
was operated, the control circuit records this printing
point in a memory as printing point data corresponding
to the first vertex of the frame that is to be printed.

If the memory has stored the position data of the
printing point corresponding to the first vertex when
the frame key was operated, the control circuit records
the position data of this printing point as a second vertex
of a frame that is to be printed.

A calculate circuit calculates the position data of a
printing point of the starting and ending of each seg-
ment that composes a frame, from data of the printing
point of the two vertices which were stored in the mem-
ory. .
A control circuit prints a frame by controlling a
printer, a printing point mover and a sheet feeder, ac-
cording to the data that the calculate circuit has calcu-

lated.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a function block diagram of an electronic
typewriter of a preferred embodiment of this invention.

FI1G. 2 is an equipment block diagram of the elec-
tronic typewriter of FIG. 1.

FIG. 3 is a perspective view of the electronic type-

writer of FIG. 1.
FIG. 4 is a plane view of a printed sheet on which an

electronic typewriter of a preferred embodiment has

made a frame around characters.

FIG. 5 is a plane view which shows a condition in the
middle of printing as shown in FIG. 4.

FIG. 6 is a plane view of a printed sheet on which an
electronic typewriter of a preferred embodiment has
made a table.

FIG. 7 is a plane view which shows a condition in the
middle of printing as shown in FIG. 6. |

FIG. 8 is a flowchart which shows movements of a
preferred embodiment of an electronic typewriter.
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FIG. 9 is a flowchart except for the processes with
regard to the dividing line of the frame of FIG. 8.

FIG. 10 is a flowchart which shows the movements
of the electronic typewriter needed to print a frame.

FIG. 11 is a flowchart which shows the movements
of the electronic typewriter needed to print a vertical

line.

FIG. 12 is a flowchart which shows the movements
needed to print a dividing line of a frame.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring now to FIG. 1, there is shown a function
block diagram of electronic typewriter of a preferred
embodiment in accordance with the present invention.

This electronic typewriter has a keyboard 1 provided
with many keys. In more detail, keyboard 1 has a return
key 1a, an index key 1b and character keys 1lc. The
return key 1a is used for advancing the printing line by
one line and for returning the printing point to the start-
ing point. The index key 15 is used for advancing the
printing line by half of one line. The character keys 1c
are used for printing alphabetic and numeric characters.
These keys are provided in current electronic typewrit-
ers, t0o. The keyboard 1 also has a frame key 14 and a
~ dividing key 1e. The frame key 1d is used for setting the
printing point of the two diagonal vertices of the rectan-
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gular frame, which is composed of horizontal line and
vertical line. In one case, the rectangular frame is situ-

ated around a single word or a single numeral. In an-
other case, the rectangular frame locates the outermost
circumference of a latticed table that comprises single
or plural columns in the horizontal and vertical direc-
tions. A latticed table comprises words or numerics
arranged in order in each column. The two diagonal
vertices are the upper left vertex and lower right vertex
of the frame. The dividing key 1e is used for setting the
printing point of the starting point of both the vertical
line and horizontal line that divides the frame. In re-
sponse to the operation of a key of the keyboard 1, data
corresponding to the key are sent to the key distinguish-
Ing means 2.

The key distinguishing means 2 determines which
key was operated by the operator. In more detail, the
key distinguishing means 2 has a return key distinguish-
ing means 24 that determines if the return key 1la was
depressed, an index key distinguishing means 2 that

determines if the index key 1b was depressed, a charac--

ter key distinguishing means 2¢ that determines if the
character keys 1c were depressed and which character
key was depressed, a frame key distinguishing means 24
that determines if the frame key 14 was depressed, and
a dividing key distinguishing means 2e that determines if
the dividing key le was depressed. The key distinguish-
ing means 2 puts out data corresponding to the operated
key.

In response to an output frame the key distinguishing
means 2, a control means 3 puts out a control signal. In
more detail, a printing point control means 3a generates
a signal for advancing the printing point by one charac-
ter width, in response to the operator of the character
keys 1¢, frame key 1d and dividing key le. A printing
point control means 3¢ generates a signal for advancing
the printing line by one line and for moving the printing
point to a first point, in response to the operation of the
return key 1a. The printing point control means 3a
generates a signal for advancing the printing line by half
of one line, in response to the operation of the index key
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15. In response to the operation of the character keys 1,
a character printing means 3b generates a signal for
printing a character corresponding to the operated
character key. In response to the operation of the frame
key 1d, a starting point distinguishing means 3¢ deter-
mines if the printing point located at the time when the
frame key 1d was operated corresponds to a first vertex
or a second vertex of the frame that is to be printed. In
response to the operation of the dividing key 1e, a divid-
ing point distinguishing means 3d determines if the
printing point of the first vertex of the frame has already
been set. In the case of the printing of a vertical line of
frame and of dividing a frame, a vertical line printing
means 3e generates a signal to print a vertical line. In the
case of printing a horizontal line of the frame and of
dividing the frame, a horizontal line printing means 3f
generates a signal to print a horizontal line.

According to the output of the control means 3, a
printing means 6 carries out printing. The printing
means 6 has a type select motor 6b to select a type, and
a driver 6aq to drive the type select motor 65, and a
hammer 64 for impact printing, and a driver 6¢ to drive -
the hammer 6d. There is a carriage that is able to move
along a printing point moving means 4. The carriage 1s
not illustrated in FIG. 1. The printing point moving
means 4 has a carriage motor 40 to move the carriage
and a driver 4a for a carriage motor 4b. The printing
point moving means 4 moves the printing means 6 along
a printing sheet. As a result of this, the printing point on
a printing sheet changes.

A sheet feed means 5 sends the printing sheet in the
direction across the direction in which the printing
point moving means 4 moves the printing means 6. The
sheet feed means 5 has a feed motor 5b to send the
printing sheet, and a driver 5a for the feed motor Sb.

A program for the control means 3 was stored in a
program memory area 7¢ of a memory means 7. The
memory means 7 has not only stored the program, but
has also stored data necessary for control. The memory
means 7 has a starting point data memory area 76 for
storing printing point data corresponding to one vertex
of the frame upon the operation of the frame key 14, and
an ending point data memory area 7c¢ for storing point-
ing point data corresponding to another vertex of the
frame upon the operation of the frame key 1d. The two
vertices whose position data are stored in both the start-
ing point data memory area 7b and the ending point data

- memory area 7c¢ are located in the corners that are in a
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diagonal position. Dividing point data memory areas 14

and 1e and 1f store printing point data upon the opera-
tion of the dividing key 1le. Printing point data is stored
in the memory means 7 when the key distinguishing
means 2 determines that the operation of the frame key
1d and the dividing key 1e has occurred.

According to data that is stored in the memory means
7, the calculation means 3 calculates the data necessary
for making a table. In more detail, a coordinate compar-
ing means 8¢ compares data stored in the starting point
data memory area 75, with data stored in the ending
point data memory area 7c, and calculates coordinate
data of the printing point of both the upper left vertex
and the lower right vertex of the frame. A coordinate

“calculation means 86 calculates the coordinate data of

the starting point and ending point of the segments that
compose a frame and a dividing line of the table, ac-
cording to the coordinate data of the printing point of
the two diagonal vertices of the frame that have been
stored in the starting point data memory area 75 and the



5 |
ending point data memory area 7¢, and the coordinate
data of the printing point of the dividing points that
have been stored in the dividing point data memory
areas from 7d to 7f

Referring to FIG. 2, there is shown as equipment
block diagram of an electronic typewriter according to
this invention. The key distinguishing means 2, control
means 3 and calculation means 8 are composed of a
central processing unit 10, a read only memory 11 and a
random access memory 12. To perform some functions,
the central processing unit 10 carries out a program
stored in the read only memory 11, exchanging data
with the random access memory 12. o |

Referring to FIG. 3, there is shown a perspective
view of an electronic typewriter according to this in-
vention. The keyboard 1 is located on the front face of
this electronic typewriter. A platen 13 which is driven
by the feed motor 55, is located in the back of the elec-
tronic typewriter. A carriage 14 which is driven by the
carriage motor 44 is located in the front of the platen 13.
The carriage 14 is moveable along platen 13, carrying
the printing means 6.

The following is an explanatlon of the operation of

the electronic typewriter described above.

Referring to FIG. 4, there is shown a plane view in
the case of the printing -of a frame around a row of
characters “ABC”. We define X-Y coordinates as 1s
shown in FIG. 3, to make this explanation clear. The
coordinates of the upper left vertex of the frame 1s (X1,

Y1). We call the upper left vertex the frame starting

point. The coordinates of the lower right vertex of the
frame is (X2,Y2). We call the lower right vertex the
frame ending point.

As is shown in FIG. 5(a), a printing point 21 corre-
sponds to the printing position where character “A” is
printed. If the operator operates the character key 1c
corresponding to the character “A’ when the printing
means 6 is located at printing point 21, the character
“A” is printed in a position corresponding to the print-
ing point 21. After the printing of the character “A”,
the printing means moves to the printing point 22.

The printing point 22 corresponds to the printing
position that character “B” is printed. The printing
point 21 corresponds to the printing position of the
upper left corner of the frame that is to be printed. The
printing point 20 is located backward by one character
width and backward by one line spacing.

First, the operator moves the printing means 6 to the
printing point 20. Then the printing means 6 is-sitnated

at the printing point 20. The operator then depresses the

‘frame key 14 located on the keyboard 1. At step 50 in
FIG. 9, the frame key distinguishing means 2d deter-
mines that the frame key 14 has been depressed. At step
51, according to the output of the frame key distinguish-
ing means 2d, the starting point distinguish means 3c
determines if this printing point 20 is the frame starting
point. This judgement is carried out by the starting
point distinguishing means 3¢ checking to determine
whether the coordinate data of the printing point re-
garded as the frame starting point has already been
stored in the starting point data memory area 7b. Since
the coordinates data of the printing point regarded as
the frame starting point has not been stored yet, the
printing point 20 is regarded as the frame starting point.
Since the printing point 20 is the frame starting point, at
step 52 the printing point control means 3a records the
data of the coordinates (X1,Y1) of the frame starting
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point in the starting point data memory area 7b. At this
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time, in response to the operation of the frame key 14,
the carriage 14 moves forward by one character width.
Then, the operator depresses the index key 16 two
times, which is used for moving the printing sheet by
half of a line spacing. According to the two operations
of the index key 15, the platen 13 rotates some amount
corresponding to one line spacing, and the printing
means 6 moves to the printing point 21. Then, the oper-
ator depresses one of the character keys 1c¢ correspond-
ing to the character “A”. From this operation, the char-
acter “A” is printed at the printing point 21, and the
printing means 6 moves to the printing point 22. As 1s
shown in FIG. 5(b), in the same way characters “ABC”
are printed. After the printing of the last character *“c”,
the operator depresses the index key 14 two tunes
again. According to the operations of the index key 15,
the printing means moves to the printing point 24. The
operator depresses the frame key 14 again. On the oper-
ation of the frame key 14, at step 50 in FIG. 9, the frame
key distinguishing means 2d determines that the frame
key 1d has been depressed. According to the output of
the key distinguishing means 2d, at step 51, the starting
point distinguishing means 3¢ checks the content of the
starting point memory area 7b. The printing point 24 1s
not regarded as a frame starting point, because the data.
of the printing point of the frame starting point has
already been stored in the starting point data memory
area 7b. At step 53, the starting point distinguishing
means 3¢ regards the printing point 24 as the frame
ending point, and the printing point control means 3a
records the coordinates data (X2,Y2) in the ending
point data memory area 7c.

In response to the second operation of the frame key
1d, the electronic typewriter starts the calculation for
the printing of the frame according to the stored data.

At steps 54-57, the electronic typewriter carries on a
calculation when the operator puts the coordinates data
of both the upper right vertex and the lower left vertex
as the two diagonal vertex data, instead of both the
upper left vertex and the lower right vertex. In more
detail, at step 54, the coordinates comparing means 8a.
compares data X1 and X2, which are the X coordinates
data of both the frame starting point and the frame
ending point. If X1 is smaller than X2, at step 55, the
coordinates comparing means 8a exchanges the data of
the X coordinate of the frame starting point and the
frame ending point. Then, at step 56, the coordinate
comparing means 8a compares data Y1 and Y2, which -
are the Y coordinate data of the frame starting point and
the frame ending point. If Y1 is smaller than Y2, at step
57, the coordinates comparing means 8z exchanges the
data of the Y coordinates of both the frame starting
point and the frame ending point. As explained above, if
the operator puts in data of the printing point of the
lower right and the upper left as the frame starting point
and the frame ending point, the coordinates comparing
means 8a calculates the coordinates data of both the
upper left and the lower right of the frame from the
coordinates data of both the lower left and the upper
right.

Then, the electronic typewriter actually starts the
printing of the frame, calculating coordinates data that
correspond to both the starting point and ending point
of the lines that compose a frame. At step 58, the control
means 3 actually carries out the printing.

Referring to FIG. 10, there is shown a flowchart of
the actual printing of the frame. At step 60, the coord:-
nates calculating means 8a calculates the coordinates
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data of the printing point 23 from data stored in the
- memory means 7. Then, according to the coordinates

data, the control means 3 moves the printing means 6 to

the printing point 25, controlling the printing point
move means 4 and the sheet feed means 5. This condi-
tion is shown in FIG. 5(b). This printing point 25 1is
located at a. position that is situated by one half a line
spacing backward and by one character forward from
~ the printing point 20. It uses a type of underline to print
a horizontal line. Then, at step 61, the horizontal line
printing means prints the upper horizontal line of the
frame. At this time, the printing means 6 prints an un-
derline one after another as is shown in FIG. 5(c), mov-
ing from the printing point 25 to the printing point 28.
The control means 3 moves the printing means 6, which
is sitnated forward by one character width from the
printing point 28, backward by half of one character
width and moves it by one line spacing toward the
printing point 29.

There is shown a flowchart representing the process
of the printing of a vertical line in FIG. 11. At step 70,
the vertical line printing means 3e prints a vertical bar in
a central position of an area corresponding to the print-
ing point 29. Then, at step 71, the vertical line printing
means 3e moves the printing means 6, which is situated
forward by one character width from the printing point
29, backward by one character, and at steps 72 and 73,
moves it by one line spacing. Next, at step 74, the verti-
cal line printing means 3e determines if the vertical line
has arrived at the ending point. Since the printing point
30 in FIG. 5(d) is not the ending point, the vertical line
printing means 3e prints a vertical bar again. Then, at
steps 71-73, the printing means 6 is moved to the print-
ing point 31, and at step 74, the vertical line printing
means 3e determines if the printing point 31 is the end-
ing point. At step 63 and 64 in FIG. 10, the coordinates

calculation means 8a calculates the coordinates data of

the printing point 32. According to this data, the con-
trol means 3 moves the printing means 6 backward to
the printing point 32. This printing point 32 is sitnated
forward by half of one line spacing from the frame
- starting point. At step 65, the vertical line printing
means Je carries out vertical line printing as is shown in
FIG. 11, from this printing point 32. When the printing
means 6 arrives at printing point 34, at step 74 in FIG.
11, the vertical line printing means 3 determines if the
vertical line has arrived at the ending point. At step 66
in FIG. 10, the vertical line printing means 3 moves the
printing means 6 to the printing point 35, and prints the
lower horizontal line of frame. Then, at step 67 and 68,
~ the control means 3 moves the printing means 6 back to
the printing point 20, and actually ends the printing of
the frame. .

In this embodiment, the electronic typewriter only
stored the data of the frame starting point and the frame
ending point. In applying this invention to an electronic
typewriter that stores all of the operated keys in the
operated order, the memory means stores “frame key”,
“index key”’, “index key”’, “A”, “B”, “C”, “index key”,
“index key” and “frame key” in the operated order,
after the printing of the frame. According to this stored
data, the memory means has stored the relative relation-
ship of the printing point located at the time when the
frame key is operated and the printing point of the char-
acters. For example, 1n the case of the calculation of the
coordinates data of the printing point located at the time
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one operation of the frame key and two operations of
the index key. Thus, the calculation means calculates
the relative relationship of the printing point located at
the time when the frame key is operated first and the
printing point of the character “A”.

After the printing of the characters “ABC” with the
frame, if the operator wants to revise the characters
stored in the memory means from “ABC” to “ABCD”
and print with the frame on a new sheet, the data stored
in the memory means is revised as “frame key”’, “index
key”, “index key”, “A”, “B”, “C”, “D”, “index key”,
“index key’’ and “frame key”’, and the frame spreads for
one character width automatically at the time of print-
ing. For this reason, the operator needs not revise the
frame in the case of the inserting of the character “D”.

Moreover, printing many frames, the operator can
print a table. S

Referring to FIG. 6, there is shown a plane view in
the case of the printing table according to the flowchart
shown in FIG. 8. We define X-Y coordinates as is
shown in FIG. 6. The coordinates data of the frame
starting point is (X1,Y1). The coordinates data of the
frame ending point is (X2,Y2). We define the starting
point of the segment which divides the frame horizon-
tally as the horizontal dividing point (X1,Y3). We de-
fine the starting point of the segment which divides the
frame horizontally as the horizontal dividing point
(X1,Y3). We define the starting point of the segment
which divides the frame vertically between the charac-
ter “C” and the character “D” as the vertical dividing
poinf (X3,Y4).

In response to the operator’s operation of the frame
key 1d after moving the printing means 6 to the printing
point 100 shown in FIG. 7(a), at step 40, the frame key
distinguishing means 2d determines if the frame key 1d
has been operated, and at step 41, the starting point

- distinguishing means 3¢ determines if this printing point
- 100 is the frame starting point. This determination 1s
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“carried out in same way as the printing of only a frame

mentioned above. Then, at step 42, the memory means
7 stores the coordinates data of the frame starting point
in the starting point data memory area 7b. At this time,
the printing means 6 is moved to the printing point 101
by the printing point control means 3a. Now, the opera-
tor depresses the index key 15 two times. According to
these operations, the printing means 6 is moved to the
printing point 102. Next, the operator enters characters
“ABC”. When the printing means 6 arrives at the print-
ing point 105, the operator operates the dividing key 1e.
Then, at step 43, the starting point distinguishing means
3¢ determines if the dividing key 1e has been depressed,
and at step 44, the starting point distinguishing means
determines if the coordinate data of the frame starting
point has already been stored. Since the coordinate data
of starting point has already been stored, the memory
means 7 stored in data representing the location of the
printing point 105 when the dividing key 1le has been
depressed as the data of the dividing point. Next, the
operator enters characters “DE”, and depresses the
return key 1a when the printing means 6 moves to the
printing point 108. Then, the operator depresses the

- dividing key 1e. At step 43, the dividing key distinguish- -

- ing means 2e determines if the dividing key 1e has been

65

when the frame key has been depressed first, the calcu-

lation means adds each amount of movement caused by

depressed, and at step 44, the distinguishing means 2e
determines if the printing point 105 is the frame starting
point. At step 45, the memory means 7 stores data of the
printing point 109 as the dividing point. Then, the oper-
ator depresses the index key 15 two times, and enters
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characters “FGH” and space and character “IJ” at
printing points 111-116.

The operator leaves a blank in the printing point 114
by putting in a space, which is for the printing of the
vertical bar that divides frame.

In this example, the operator needs to count the num-

ber of characters that are inserted into one column. But
the operator can do it easily by having set tabs previ-

ously, and by moving the printing point to the next tab

by depressing the tab key every time after entering
characters in each column. When the printing means 6
arrives at the printing point 117, the operator depresses
the index key 15 two times. When the printing means 6

10

arrives at the printing point 118, the operator depresses

a frame key 1d again.
At step 40, the frame key distinguishing means 24

determines if the frame key 14 has been depressed, and
at step 41, the starting point distinguishing means 3¢
determines if the printing point 118 is the frame starting
pomt Since the printing point 118 is not the frame start-
ing point, the control means 3 regards this printing pomt
as the frame ending point, and at step 46, records it in
memory means 7. At step 47, the control means 3 actu-
ally carries out the printing in the same way as the
printing of the frame only as noted above. This condi-
tion is shown in FIG. 7(b).

Next, at step 48, the dividing point dlstlngulshmg
means 3d determines if the dividing point has been
stored. Since the dividing point has been stored, at step
49, the control means 3 carries out the printing of the
dividing line according to the flowchart shown in FIG.
12.

At step 80, the coordinates calculation means 8b de-
termines if the first dividing point (X3,Y1) is in the
frame. Since the dividing point (X3,Y1) is in the frame,
at step 81, the coordinates calculation means 8 deter-
mines if the X coordinate of the dividing point (X3,Y1)
is X1. Since the X coordinate of this dividing point is
X3, at step 82, the coordinates calculation means 8b
stores this coordinate data (X3,Y1) as the starting point
of the dividing line, and stores the coordinate data
(X3,Y2) as the ending point of the dividing line. Then,
at step 84, the vertical line printing means 3 carries out
the printing of the vertical dividing line. This printing
of the vertical dividing line is carried on from the print-
ing point 128 to the printing point 130 according to the
flowchart shown in FIG. 11. Next, at step 88, the coor-
dinates calculation means 85 determines if there is an-
other dividing point, and at step 80 determines if the
second dividing point (X1,Y3) is in the frame. Since the
dividing point (X1,Y3) is in the frame, at step 81, the
calculation means 8b determines if the X coordinate of
the dividing point (X1,Y3) is X1. Since the X coordinate
of the dividing point (X1,Y3) is X1, at step 85, the coor-
dinates calculation means 8b stores the coordinate data
(X1,Y3) as the starting point of the dividing line, and
stores the coordinate data (X2,Y3) as the ending point
of the dividing line. At step 87, the horizontal line print-
ing means 3f carries out the printing of the horizontal
line. This printing of the horizontal line is carried out in
the same way as the printing of the horizontal line in the
case of the printing of the frame only. In step 88, the
coordinates calculation means 85 determines if there is
no dividing point, and ends the printing of the dividing
line.

In this embodiment, the electronic typewriter only
stores data of the frame starting point, the frame ending
point and the dividing point, and prints a table with a
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frame. In applying this invention to an electronic type-
writer that stores all of the operated keys in the oper-
ated order, the memory means stores “frame key”,

“index key”, “index key”, “A”, “B”, “C”, “dividing
key”, “D”, “E”, “return key”, “dividing key”, “index
key”, “index key”, “F”, “G”, “H”, “space key”, “l”,
“J” and “frame key”. According to this stored data, the
memory means has stored the relative relationship in
printing points at the time when the frame key and
index key have been operated and the printing point of
characters, in the same way as noted above in the print-

ing of the frame only.

To carry on each of the steps noted above, the mak-
ing of a table 1s carried out.

Although certain preferred embodiments have been
shown and described, it should be understood that
many changes and modifications may be made therein
without departing from the scope of this invention.

What is claimed is:

1. An electronic typewriter comprising:

character keys for entering data correspondmg to
characters;

a frame key for entering data defining a printing point
of two diagonal vertices of a rectangular frame that
is to be printed;

control keys for entering data defining movement of
a printing point indefined directions;

a printing means for printing characters in response to
data entered by said character keys, said frame key
and said control keys, and for moving the printing
point for a distance character and control in said
defined directions corresponding to each of said
keys:; -

a distinguishing means for determining whether or
not an operated key is said frame key;

a memory means for storing in response to a first
operation of said frame key a first printing point
data corresponding to one of two diagonal vertices
of said rectangular frame, and for storing in re-
sponse to a second operation of said frame key after
some operation of other keys a second printing
point data corresponding to the other of two diago-
nal vertices of said rectangular frame; said second
printing point data being calculated by the addition
of each amount of moving distance corresponding
to each of keys that are operated between two
operations of said frame key such that said rectan-
gular frame is of a size which is dependent upon the
keys which have been operated between two oper-
ations of said frame key:;

a control means for calculating in response to said
second operation of said frame key the coordinate
data of a starting position and an ending position of
lines which compose said rectangular frame to be
printed according to data stored in saild memory
means and in accord with said defined directions of
printing point movement; said printing means
printing said frame consisting of lines according to
said control means.

2. An electronic typewriter according to claim 1,
wherein said printing means has a type for printing a
segment of a vertical line and a type for printing a seg-
ment of a horizontal line.

3. An electronic typewriter according to claim 2,
wherein said printing means starts to print a frame when
a frame key has been operated and when vertex data has
already been stored in said memory means.
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4. An electronic typewriter according to claim 1,
wherein said control means includes a first and second
data memory means for storing first and second vertex
data; and wherein said control means compares data
stored in said first memory means with data stored in
said second memory means, and said control means
exchanges the data stored in said first memory means
and the data stored in said second memory means when
said control means determines that the data stored in
said first memory means is data corresponding to a right
lower vertex of said frame to be printed and the data
stored in said second memory means is data correspond-
ing to a left vertex of said frame to be printed.

5. An electronic typewriter according to claim 1,
wherein said distinguishing means checks said memory
means when a frame key has been depressed and, if said
memory means has stored no vertex data, then said
distinguishing means regards frame key data just en-

tered as first vertex data, and if said memory means has

stored vertex data, then said distinguishing means re-
gards vertex data stored in said memory means as first
vertex data and vertex data just entered as second ver-
tex data. -

6. An electronic typewriter according to claim 5,
wherein said control means sets a starting point of an
upper horizontal line that composes said frame at a
printing point which is situated backward by half a line
spacing and forward by half a character width from said
printing starting point, and sets an ending point of said

upper horizontal line that composes said frame at a

printing point which is situated in line with said starting
point and backward by a half a character width from
said printing ending point; and said control means
makes said upper horizontal line that composes said
frame by printing a type corresponding to an underline
many times.

7. An electronic typewriter according to claim 35,
wherein said control means sets an ending point of a
lower horizontal line that composes said frame at a
printing point which is situated backward by half a line
spacing and backward by half a character width from
said printing ending point, and sets a starting point of
sald lower horizontal Iine that composes said frame at a
printing point which is situated in line with said printing
ending point and forward by half a character width
from said printing starting point; and said control means
makes a lower horizontal line that composes said frame
by printing a type corresponding to an underline many
times.

8. An electronic typewriter according to claim 35,
wherein said control means sets a starting point of a left
vertical line that composes said frame at a printing point
which is situated in a same character column and for-
ward by half a line spacing from said printing starting
point, and sets an ending point of said left vertical line
that composes said frame at a printing point which is
situated in a same character column of said starting
point and backward by half a line spacing from said
printing ending point; and said control means makes
said left vertical line that composes said frame by print-
ing a type corresponding to a vertical bar many times.

9. An electronic typewriter according to claim §,
wherein said contirol means sets a starting point of a
right vertical line that composes said frame at a printing
point which is situated in a same character column and
backward by half a line spacing from said printing end-
ing point, and sets an ending point of said right vertical
line that composes said frame at a printing point which
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is situated in a same character column of said starting
point and forward by half a line spacing from said print-
ing starting point; and said control means makes said
right vertical line that composes said frame by printing
a type corresponding to a vertical bar many times.

10. An electronic typewriter as in claim 1, further
comprising:

a frame dividing key for setting a printing point of a

frame dividing line to be printed;

wherein said memory means, in response to an opera-

tion of said frame dividing key, stores said printing
point of a frame dividing line and wherein said
control means calculates the coordinates data of a
starting position and an ending position of said
frame dividing line and wherein said printing
means prints said frame dividing line.

11. An electronic typewriter according to claim 10,
further comprising: an index key for moving a printing -
sheet by half a line spacing; wherein said memory means
stores operations of said character key, said frame key
and said index key in operated order, and as a result
thereof stores a relative relationship of a printing point
when said frame key has been depressed and a printing
point of characters, and said control means effects print-
ing according to data stored in said memory means.

12. An electronic typewriter according to claim 11,
wherein said control means including a calculation
means which compares two printing points when said
frame key has been depressed, and stores printing point
data that locates an upper left point as a frame printing
starting point, and stores printing point data that locates
a lower right point as a frame printing ending point.

13. An electronic typewriter according to claim 12,
wherein said calculation means calculates an amount of
movement of said carriage and said sheet feeding means
according to coordinate data of both said printing start-
ing point and printing ending point.

14. An electronic typewriter according to claim 13,

wherein said calculation means sets a starting point of

40

43

50

3

635

an upper horizontal line that composes said frame at a
printing point which is situated backward by half a line
spacing and forward by half a character width from said
printing starting point, and sets an ending point of an
upper horizontal line that composes said frame at a
printing point which is situated in line with said starting
point and backward by half a character width from said
printing ending point; and said control means makes
said upper horizontal line that composes said frame by
printing a type corresponding to an underline many
times. .

15. An electronic typewriter according to claim 13,
wherein said calculation means sets an ending point of a

“lower horizontal line that composes said frame at a

printing point which is situated backward by half a line
spacing and backward by half a character width from
said printing ending point, and sets a starting point of
said lower horizontal line that composes said frame at a
printing point which is situated in line with said printing
ending point and forward by half a character width
from said printing starting point; and said control means
makes said lower horizontal line that composes said
frame by printing a type corresponding to an underline
many times.

16. An electronic typewriter according to claim 13,
wherein said calculation means sets a starting point of a
left vertical line that composes said frame at a printing
point which is situated 1in a same character column and
forward by half a line spacing from said printing start-
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ing point, and sets an ending point of said left vertical
line that composes said frame at a printing point which
is situated in a same character column of said starting
point and backward by half a line spacing from said
printing ending point; and said control means makes
said left vertical line that composes said frame by print-
ing a type corresponding to a vertical bar many times.

17. An electronic typewriter according to claim 13,
wherein said calculation means sets a starting point of a
right vertical line that composes said frame at 2 printing
point which is situated in a same character column and
backward by half a line spacing from said printing end-
ing point, and sets an ending point of said right vertical
line that composes said frame at a printing point which
is situated in a same character column of said starting
point and forward by half a line spacing from said print-
" ing starting point; and said control means makes said
right vertical line that composes said frame by printing
a type corresponding to a vertical bar many times.

18. An electronic typewriter as in claim 10, wherein
said control means controls said printing means so as to
advance a carriage when said frame dividing key has
been operated and so as to print said frame and frame
dividing line according to data calculated by said con-

trol means.
19. An electronic typewriter according to claim 18,

further comprising: an index key for moving a printing
sheet by half a line spacing by causing a sheet feed
means to move; wherein said memory means stores
operations of said character key, said frame key and said
index key in operated order, and as a result thereof
stores a relative relationship of a printing point when
said frame key has been depressed and a printing point
of characters, and said control means effects printing
according to data stored in said memory means.

20. An electronic typewriter according to claim 19,
wherein said control means including a calculation
means which compares two printing points when said
frame key has been depressed, and stores printing point
data that locates an upper left point as a frame printing
starting point, and stores printing point data that locates
a lower right point as a frame printing ending point.

21. An electronic typewriter according to claim 20,
wherein said calculation means calculates an amount of
movement of said carriage and said sheet feeding means
according to coordinate data of both said printing start-
ing point and printing ending point.

22. An electronic typewriter according to claim 21,
wherein said calculation means sets a starting point of
an upper horizontal line that composes said frame at a
printing point which is situated backward by half a line
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spacing and forward by half a character width from said
printing starting point, and sets an ending point of said
upper horizontal line that composes said frame at a
printing point which is situated in line with said starting
point and backward by half a character width from said
printing ending point; and said control means makes
said upper horizontal line that composes said frame by
printing a type corresponding to an underline many
times.

23. An electronic typewriter according to claim 21,
wherein said calculation means sets an ending point of a
lower horizontal line that composes said frame at a
printing point which is situated backward by half a line
spacing and backward by half a character width from
said printing ending point, and sets a starting point of
said lower horizontal line that composes said frame at a
printing point which is situated in line with said printing
ending point and forward by half a character width
from said printing starting point; and said control means
makes said lower horizontal line that composes said
frame by printing a type correspond to an underline
many times.

24. An electronic typewriter according to claim 21,
wherein said calculation means sets a starting point of a
left vertical line that composes said frame at a printing
point which is situated in a same character column and
forward by half a line spacing from said printing start-
ing point, and sets an ending point of said left vertical
line that composes said frame at a printing point which
is situated in a same character column of said starting
point and backward by half a line spacing from said
printing ending point; and said control means makes
said left vertical line that composes said frame by print-
ing a type corresponding to a vertical bar many times.

25. An electronic typewriter according to claim 21,
wherein said calculation means sets starting point of a
right vertical line that composes said frame at a printing
point which is situated in a same character column and
backward by half a line spacing from said printing end-
ing point, and sets an ending point of said right vertical
line that composes said frame at a printing point which
is situated in a same character column of said starting
point and forward by half a line spacing from said print-
ing starting point; and control means makes said right
vertical line that composes said frame by printing a type
corresponding to a vertical bar many times.

26. An electronic typewriter as in claim 1, wherein
said memory means. further stores the operations of said

frame key. |
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